Introduction
Health care systems today are very complex, operating best through constructive interconnections and interrelationships among their many stakeholders. 1, 2 According to the World Health Organization, complex health care systems are not achieving their primary purpose because "health outcomes are unacceptably low across much of the developing world, and the persistence of deep inequities in health status is a problem from which no country in the world is exempt". 3 A health care system includes "all the activities whose primary purpose is to promote, restore or maintain health", and health outcomes might include, for example, "changes in the perceived health status, changes in the distribution of health determinants, or factors which are known to affect the health, well-being and quality of life". 4, 5 How can health care systems perform better to achieve valued outcomes? There is growing evidence that, for interdependent organizations with complex tasks, the traditional top-down way of managing and leading change is not the most effective method of leading to influence valued outcomes. 6, 7 To meet the needs of changing complex health care systems, new ways of leading are required. Harnessing the leadership potential of health care professionals through collaborative interrelationships is suggested to be a more effective method for creating new dynamics that share and support complex processes. Establishing collaboration within and across organizations and communities would generate valued sustainable outcomes that are more aligned with, and responsive to, individual and community needs, such as more integrated services. 7, 8 Leading collaboratively to influence complex health care system change requires knowledge, skills, vision, and innovation that transcend single perspectives and discipline boundaries. 6, [9] [10] [11] Are health professionals adequately prepared to lead complex health care system change? According to a 2010 workshop entitled "Educating Nurses and Physicians: Toward New Horizons" and the "Lancet Report", there is still little interaction between students and faculty across health disciplines. 12, 13 The requirements necessary to lead health care system change, eg, competencies for effective teamwork and collaboration, are not currently reflected in the curricula and pedagogic models used to teach health professionals. Furthermore, the curricula are not adapted to local contexts. 13, 14 The Lancet Commission recommended fostering leaders as enablers to move seamlessly between health education and health practice. To better prepare health professionals, the Robert Wood Johnson Foundation and the Institute of Medicine identified the need to embed leadershiprelated competencies in the student curriculum and enhance leadership development at practice levels across health care settings. 13, 15 In 2012, the Institute of Medicine Global Forum selected the Canadian Interprofessional Health Leadership Collaborative (CIHLC) as one of four international innovation collaboratives to incubate and pilot ideas for reforming health professional education, as called for in the Lancet Commission report. 13 The CIHLC is a multi-institutional and interprofessional partnership that includes the faculties and schools of health science, medicine, nursing, public health, rehabilitation, and programs of interprofessional education, representing health care professions at five universities. Led by the University of Toronto, this collaborative consists of the University of British Columbia, the Northern Ontario School of Medicine, Queen's University, and Université Laval as regional leads, as well as their affiliated networks across multiple sites in Canada. The preliminary work of the CIHLC included completion of a scoping review on health leadership. 16 From this scoping review, it was clear that there is a need to shift away from the individual leader to a collaborative leadership perspective. 6 Rather than one leader making centralized decisions, the potential of complex health care systems is maximized through shared power and decision-making within the collective. 17 As stated by Rubin, "collaborative leaders do not necessarily (or only) lead collaboration, they lead collaboratively". 18 How are current health education programs adequately preparing health students, practitioners, managers, and executives to be effective collaborative leaders? In a recent investigative Canadian survey of educational programs, many prelicensed curricula and continuing education activities address the concept of leadership, but little is known about the type of leadership learned, the learning context, content, activities, and delivery mechanisms. 19 In addition, evidence regarding the impact of these education activities is not known. To investigate the preparedness of current health education programs to teach the practice of collaborative leadership, a systematic review was completed by the CIHLC. The overall aim of the systematic review was to depict a meaningful portrait of existing leadership programs in the health care sector and to provide data that could inform the development, implementation, and evaluation of new collaborative leadership programs. Specifically, the systematic review addressed three questions: Which competencies/ learning objectives are included in existing health leadership educational models or programs? What are the best practices in terms of learning context, content, activities delivery mechanisms, and evaluation methods? Do existing health leadership programs impact learners' knowledge, skills, attitudes/behaviors, and system change? Double-blinded selection process A preliminary selection process was then conducted to verify if keywords related to the three concepts were contained in the article title and/or the abstract. If the keywords were not found in the title and/or the abstract, the paper was excluded. After this initial screening, a double-blinded selection involving two independent research associates was followed to select the papers included in this review. To be included in the analysis, each article had to meet all three selection criteria: an education-based program or intervention with explicit objectives related to leadership and health; a population of learners from prelicensed health programs or from the health sector (practitioners and/or managers); and primary data of interest (impacts at the system level; measurement of knowledge, skills, attitudes and behaviors among learners) and/or secondary data of interest (competencies, content, learning activities, delivery mechanisms, and evaluation methods). To increase interrater reliability and mutual understanding of the selection criteria, the research associates reviewed together and discussed the first 10% of the screened articles. The double-blinded selection process was conducted as follows. Each research associate read all the titles and abstracts to determine which articles met the selection criteria. For articles that met the selection criteria in both the title and abstract, the percentage of agreement between the two reviewers was 100%. When titles and abstracts did not provide clear information for both research associates, they read the full paper and then decided together, by consensus, whether or not the paper met the selection criteria. When the research associates had a different opinion about a paper, a member of the CIHLC National Steering Committee joined the discussion in order to reach a consensus on whether or not a paper would be selected. The entire selection process, as well as the exact number of papers selected and excluded, is outlined in Figure 1 .
Data extraction
Once the double-blinded selection was completed, each article included was read by one of two research associates. 
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Data analysis
The database constituted through the LimeSurvey structured template was uploaded in IBM ® SPSS ® Statistics for Windows version 21.0 software (IBM Corp, Armonk, NY, USA). Descriptive statistical analysis (frequency, mean, standard deviation) was performed to determine the pattern of publication (year and country), types of studies completed, learner audience, types of leadership models reported, and competencies/learning objectives included in the programs. In addition, cross-tabulation and analysis of correlation were performed to identify best practices and impacts on learners' knowledge, skills, attitudes/behaviors, and system change. To measure the degree of relationship between pairs of variables, the Pearson r correlation coefficient was used. These measures were used to further explore correlations between the learning context, content, activities, delivery mechanisms of the leadership programs analyzed, and the learner audience. Pearson coefficient (r) varies in the range of -1 (perfect negative correlation) to +1 (perfect positive correlation). The 0 value represents no correlation (or independence between variables). The higher the coefficient is (in absolute value), the stronger the relationship between analyzed variables, and vice versa. The correlation coefficient and the P-value are expressed for each parameter measured. The level of significance was set at P,0.05. Finally, the competencies addressed in the analyzed programs, as well as those contained in the main framework used in educational settings, were analyzed and classified into homogeneous subgroups by a hierarchical cluster analysis procedure using Ward's method. 21 
Results
From the 2,119 references, 250 were selected by the double-blinded process to be included in this review. When interpreting the findings, it is important to keep in mind the limits of this literature review. First, it does not represent all available publications on this topic since only peer-reviewed literature included in health-related and education-related databases was accessed. There are known and likely other existing health leadership education programs that have not been evaluated or presented through scientific articles. Even if a more rigorous method was followed to reduce selection and extraction bias, it is possible that some elements of the programs analyzed were misinterpreted. One had to rely on the description provided in the articles. At times, this information was missing, sometimes incomplete, or unclear. Nevertheless, the findings of this systematic literature review do give a portrait of tendencies in health leadership education programs. half of the articles. At the beginning of this process, several discussions were held between the research associates to ensure a common understanding of the data to be extracted. An online data entry form was designed using web-based open-source software called LimeSurvey. The data entry form included 15 sections: reference type, profession stream, learner type, focus of program impacts, outcome level and number, leadership competencies and framework used, location of education, characteristics of program (type, frequency, duration), program delivery format, program assessment method, evaluation framework used, barriers, competencies addressed, level of collaboration, and type of leadership. Determination of the level of collaboration (uniprofessional, multiprofessional, or interprofessional) was based on definitions provided by Barr et al. 20 Concerning the type of leadership, three categories (traditional leadership, collaborative leadership, transformational leadership) were first determined based on the scoping review conducted by the CIHLC that aims at clarifying the construct definition of collaborative leadership. 16 For some articles, the type of leadership was identified directly when authors named it specifically. Otherwise, the research associates determined the type of leadership based on the content description provided or by consulting further documentation on the leadership framework or model identified. New categories could also be created if the authors explicitly identified in their paper a type of leadership not included in the initial list. The data extracted from each article were entered into an online data form to constitute the review database. 
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Health leadership education programs
The majority (73%) of the selected articles were published between 2007 and 2012 (see Figure 2) . Most of the analyzed articles came from the USA (65.6%), followed by the UK (14.8%), Canada (6.8%), and Australia (5.6%). The largest audience of leadership education and training programs described were managers/executives (33%), followed by practitioners (21%), undergraduate students (15%), faculty members (7%), and postgraduates/residents (6%). Four key types of studies were identified, ie, pilot projects, which represented nearly one third (32%) of references, impact evaluation studies (26%), program reviews (21%), and case studies (9%).
Types of leadership
Four different types of leadership models were formally identified in 40% of the articles reviewed. They included traditional leadership (20%), transformational leadership (11.6%), clinical leadership (4.8%), and collaborative leadership (3.2%). A majority of the selected articles (60.4%) did not specify the type of leadership addressed in the educational program. However, with regards to the leadership frameworks and definitions used, these remaining articles appeared to refer to the traditional concept of leadership. The traditional model is characterized by a top-down approach where an individual leader provides the vision, has strong influence on others, and a strong ability to lead both people as well as processes. 5, 6 The collaborative leadership model is focused on developing leaders that are able to build a shared vision within a group/organization/community and who facilitate the distribution of leadership processes according to the group's expertise, as well as act as a catalyst for shared decision-making processes and collective actions. 16 When looking specifically to the targeted learners, "traditional leadership" was positively correlated with programs designated for undergraduate (r=0.316; P,0.01), postgraduate (r=0.218; P,0.05), and practitioner (r=0.126; P,0.05) audiences. The only target audience with which "collaborative leadership" was positively correlated was faculty members (r=0.109; P,0.01).
Based on the content and description provided in a given article, a total of one to seven competencies/learning objectives were identified for each program (mean 2.8; standard deviation 1.3) that can be regrouped in 20 different topics. Table 2 presents the number of programs that addressed each of the topics identified within this review. Overall, team-level competencies/learning objectives were the most frequently identified in the programs. More precisely, interprofessional communication (37.8%), knowledge on how to work in teams and across disciplines (33.7%), and economic and financial knowledge (28.2%) were the three most addressed topics. The least addressed topics related to social accountability and community engagement principles (eg, developing a common set of values around social accountability; participating in health policy development; addressing priority health concerns of local communities, region, and/or nation; changing local conditions drawing on global resources; and needs of underserved populations). Several correlations between learner types (managers/executives, practitioners, undergraduate students, faculty members, postgraduates/ residents) and competencies/learning objectives were significant. The results show that knowledge of the care delivery system, shared problem-solving, and economic and financial aspects are commonly present in programs directed at undergraduate students, postgraduates/residents, and practitioners. Although the largest proportion of the leadership programs targeted manager/executive learner audiences, it was noted that the competencies related to collaborative practice concepts were not often addressed for this learner type. Indeed, for the manager/executive learner audiences, the results show negative correlations with "interprofessional conflict resolution" (r=-0.169; P,0.01), "teamwork and collaboration within and across disciplines" (r=-0.129; P,0.05), and "role clarification" (r=-0.108; P,0.05).
Only 22.8% (n=57) of analyzed articles formally identified the leadership framework or model on which the program was based. A total of 41 frameworks were identified. The most used frameworks were the "transformational leadership framework" (used in seven papers), "leadership challenges", Kouzes and Posner (used in four papers), "Kotter's change model" (used in three papers), and "AONE's nurse executive competencies" (used in three papers). By combining all competencies issued from the programs described in the articles, a total of 28 different competencies/learning objectives were retrieved. Each of these competencies/learning objectives was then associated with specific variables (eg, learner type, program duration, delivery format) to identify homogeneous and logical subgroups. Hierarchical cluster analysis resulted in identification of four clusters of competencies addressed in health leadership programs, ie, innovation and quality improvement, tools to support health care transformation, collaborative practice, and personal development.
Learning context
As shown in Table 3 , 65.4% of the programs reviewed took place in academic settings compared with only 34.6% in workplace settings. A variety of learning activities were used, such as mentoring, reflective exercises, and project-based learning. Program duration ranged from several hours to one year. Analysis of the professional stream demonstrated that most learner audiences were from nursing (45.6%) and, secondly, from medical (26.8%) profession streams. Based on the description provided by the authors, it was possible to identify the level of collaboration among learners for the programs analyzed. According to Barr et al, uniprofessional education is undertaken by individuals within the same profession, multiprofessional education is when individuals from two or more professions learn alongside one another doing parallel rather than interactive learning, while interprofessional education occurs when individuals engage in learning with, from, and about each other in an interactive way. 20 The analysis shows that uniprofessional education (68%) was the most common approach used in the health leadership education programs reviewed. A multiprofessional education approach was used in 22% of the education programs, while only 10% used an interprofessional education approach.
The correlations show significant differences in several aspects of the health leadership education programs (Table 4) . The delivery format for postgraduate students and residents was positively correlated with both classroom (r=0.147; P,0.01) and e-learning (r=0.116; P,0.05). The delivery format that correlated positively for postgraduates and residents included facilitated small group/problem-based learning (r=0.128; P,0.01), videoconferencing (r=0.142; P,0.01), and reflective exercise (r=0.131; P,0.05). In contrast, for the programs targeted to practitioners, the location was positively correlated with workshops held in the workplace (r=0.174; P,0.01) while the positively correlated delivery formats included lecture/ didactic large group (r=0.146; P,0.01) and face-to-face dis- cussion group (r=0.117; P,0.05). The education programs offered to this learner audience primarily used a face-to-face format that supported sharing and discussion of workplace experiences. The only positively correlated delivery format for health leader education programs offered to the managers/ executives learner audience was coaching (r=0.221; P,0.01). Finally, correlations also showed that programs identified as specifically addressing collaborative leadership more often adopted a multiprofessional rather than an interprofessional educational approach (the respective coefficients of correlation were 0.194 and 0.186; P,0.01). Implementation conditions for education programs were not systematically identified in the analyzed articles; however, some program implementation barriers reported were scheduling (6%), difficulty in measurement of outcomes (2.8%), lack of funding (2.4%), lack of preparation time (2%), and lack of preparation on the part of faculty/instructors (2%). The administrative barriers most reported were lack of staff support (2.8%) and lack of financial support (2.4%).
Leadership education program impact
Among the analyzed articles, 81.6% provided information about program impacts and the evaluation process. Among these articles, 39.7% use a predelivery and postdelivery evaluation instrument and 13.2% used a longitudinal (from 3 months to 2 years) procedure for data collection. The number of outcome measures used to assess the impact of the leadership education programs varied between one and six (mean 3.07). The frequency of the methods used for the postdelivery assessment is shown in Table 5 .
A majority of these programs measured their impacts based on learner skill changes (56.0%). This was followed by learner knowledge change (42.4%), learner behavior change (28.0%), and learner attitude (14.8%). Only 6.8% of the articles reviewed assessed the effectiveness of their program based on patient-centered outcomes and 3.6% on system change. The evaluation methods using postprogram delivery (in descending order of frequency) were attitude/ satisfaction questionnaires (40.4%), program evaluation feedback (30.4%), and interview/focus group/debriefing (24.4%).
The correlations showed that programs designed for practitioners aim to change learner's behaviors (r=0.121; P,0.05) and generally measured results at the project/ program level rather than at the system level (r=0.132; P,0.05). Programs designed for managers/executives are more likely to measure their outcomes at the system level (r=0.212; P,0.01), rather than at the individual or program level.
Given the high variability in the competencies addressed and outcomes measured in the leadership education programs, it was not possible to identify any statistically significant correlations that inform the most effective type of leadership education program (traditional leadership versus collaborative leadership). To further explore the impact of health leadership education programs, three categories of learner were distinguished based on similar learning experiences and needs: prelicensed students/postgraduates/ residents who constitute the next generation for the health care system; practitioners who are the people working in the health care system; and managers/executives, who are leading/managing the health care system. Correlations were then determined for each category. The focus of the leadership programs for postgraduate students and residents was on knowledge improvement (r=0.127; P,0.05). Positive outcomes for this category of learners were measured at the individual level (r=0.192; P,0.01). The programs targeted at practitioners focused primarily on changes in behaviors and processes (r=0.121; P,0.05). Positive outcomes for this category were mostly measured at the project/program level (r=0.132; P,0.01). Health leadership education programs offered to managers/executives evaluated their impact mainly based on learner satisfaction (r=0.158; P,0.01) and on patient-centered outcomes (r=0.103; P,0.05). However, positive outcomes were also measured at the system level for this category of learners (r=0.212; P,0.01).
Discussion
This literature review focused on 250 health leadership education programs reported in peer-reviewed journals from 2000 to 2012 and specifically addressed the following questions: Which competencies/learning objectives are included in existing health leadership educational programs? What are the best practices in terms of learning context, content, activities, and delivery mechanisms? Do existing health leadership programs impact learners' knowledge, skills, attitudes/behaviors, and system change? Given the high variability of the programs analyzed in this review, the few programs that clearly identified the type of leadership addressed, and the limited scope of evaluation used, it is not possible to identify definitive evidence regarding these questions. Nevertheless, the findings provide a meaningful picture of existing leadership programs in the health care sector and give information that may encourage the development, implementation, and evaluation of new collaborative leadership programs. Types of leadership are not systematically identified in most of the articles reviewed, but the results show that the majority of reviewed educational programs relates to traditional leadership. The emphasis on traditional leadership suggests that collaborative leadership is a relatively new concept in the health education field. However, the latter approach is necessary for long-term transformational system change to occur. 22, 23 It is interesting to note that, in 21 programs, collaborative leadership was identified as a specific competency/learning objective, while only seven of these programs provided explicit information that described and/or defined this type of leadership. Regarding the content of the existing leadership programs, the analysis shows that all competencies and learning objectives could be regrouped in four categories: innovation and quality improvement; tools 
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Careau et al to support health care transformation; collaborative practice; and personal development. Further exploration of specific competencies/learning objectives addressed in the programs highlights that the most addressed topics could be associated at the team level. These findings support the hypothesis that existing educational programs aim at developing leaders who "lead collaboration" rather than developing leaders who "lead collaboratively" as suggested by Rubin. 18 Moreover, many authors argue that collaborative leadership should be anchored in social accountability and community engagement in order to foster sustainable changes in the health care sector. 24 The results from this literature review show that very few leadership programs addressed these topics.
The results of this literature review indicate high variability in the delivery formats available in health leadership programs, and demonstrate that the delivery format used is strongly related to the target learner audience. There was no strong evidence to conclude that a particular duration is linked with impact on learners' knowledge, skills, attitudes/ behaviors, and system change. The findings show that a mix of delivery formats, including traditional education activities and new technologies, were used in the leadership programs offered to prelicensed students, postgraduates, and residents. For the manager/executive learner audience, coaching was an effective method for improving the capacity to provide better support for their employees, colleagues, and partners in achieving their common goals and objectives. Overall, a blended-learning model that combined both face-to-face activities and e-learning delivery formats was the most popular delivery format. Using a blended format combined with coaching, facilitator support, and experiential small group/team work has been shown to be effective 25, 26 because it further assists in identifying the key challenges facing a project, organization(s), and/or community, and planning short-term and longer-term strategies with stakeholders to achieve valued health care outcomes.
Of the 250 programs analyzed, most used a uniprofessional or multiprofessional education approach instead of an interprofessional approach and were directed at the professions of medicine and nursing. This situation is not aligned with the principles of collaborative leadership, where diversity in the expertise and opinions of individuals is highly valued. 6 This diversity is reflected in the interprofessional education approach that teaches learners to take collective actions through a sharing of power as they learn about, from, and with each other. The findings could suggest that the interprofessional education approach is not yet recognized, understood, or widely used in the leadership field.
This situation may reflect challenges related to designing and/or implementing interprofessional educational activities where the learners will truly learn about, from, and with each other regarding collaborative leadership. Alternatively, the limited use of the interprofessional approach may reflect an emphasis on the traditional leadership model. Based on these findings, the design of health leadership programs that address the needs of individuals from different disciplines within and across different organizational settings, as well as needs that bridge education and practice settings, is preferred. This also reflects the recommendation in the Lancet Commission report to "promote interprofessional and transprofessional education that breaks down professional silos while enhancing collaborative and nonhierarchical relationships in effective teams".
13

Conclusion
These findings provide a meaningful portrait of current trends in leadership education for health professionals that could be useful to inform the development, implementation, and evaluation of new collaborative leadership programs. To adequately prepare health students, practitioners, managers, and executives to be effective collaborative leaders in order to support processes that generate outcomes of maximum value for the collective, several program development recommendations are presented below. Competencies related to traditional leadership styles are well developed in existing health care leadership educational programs, but this is not the same for collaborative leadership. Given that only 3.2% of programs analyzed addressed competencies related to this type of leadership, current and future collaborative leadership programs must be developed in order to meet the complex needs of the health care system. Concerning the learner audience, the category of managers/executives appears to be less targeted by current programs that include competencies related to collaborative leadership. However, an effort has to be made to include this leadership style in the programs and to better define concepts, competencies, subcomponents, and learning outcomes related to collaborative leadership. Development of a clear competency framework will both contribute to the conceptualization of collaborative leadership and help education organizations to position their unique contributions within the existing offer of leadership programs. When developing a collaborative leadership program, it is important to clearly identify the target learner audience and evaluate its collaborative leadership education needs in order to choose the most suitable and effective delivery format. To incorporate the concept of collaborative leadership in practice, the learning methodology ideally mirrors the concept of collaborative leadership, ie, collaborative learning methodology. Moreover, using an interprofessional education approach appears to be the most aligned with the principles of collaborative leadership. This approach suggests a need to develop learning activities that give a group of learners from different disciplines the opportunity to truly learn about, from, and with each other. Despite the fact that the programs reviewed showed high variability in their delivery formats, the blended learning format, combining face-to-face instruction with computer-mediated and online instructions, is the most appropriate for maximizing knowledge acquisition and accessibility of a collaborative leadership program. Moreover, learning activities that promote participants working together, such as service-learning or action-learning projects, could help future collaborative leaders to benefit from peer coaching and mentoring. They would then be well supported to better face organizational or community health care challenges.
Finally, developing a high quality leadership program that has significant valued health care system outcomes requires a robust evaluation plan that includes ongoing monitoring to support adaptation to new contexts. This evaluation plan needs to be based on an evaluation framework that includes indicators that measure both short-term and long-term impacts on learners and health care system level changes. These indicators must be able to capture significant changes in health care reforms and enable innovation in order to tackle complex health challenges.
As one of four international innovation collaboratives of the Institute of Medicine's Global Forum on Health Professions Reform, the CIHLC is leading the development, implementation, and evaluation of a global collaborative leadership program that builds upon the Lancet Commission's recommendations for health education reform. 13 The CIHLC is focusing on collaborative leadership as a critical enabler of patient-centered and familycentered care. This review will inform the development of this international program for leaders to bring unique skills, experiences, and perspectives together and, when combined with community engagement and social accountability, should contribute effectively to improved health outcomes. Collaborative leadership can help health care providers and organizations to transition from provider-focused thinking to patient-focused and family-focused collaboration by engaging all relevant stakeholders in the process of health care delivery and decision-making, including patients and their families. The CIHLC's vision is "collaborative leadership for health system change" to globally transform education and health. Realizing this vision will require building upon existing global initiatives to enable faculty and learners to become collaborative leaders, ultimately improving health outcomes and health human resources through innovation in research and education.
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